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Geostationary Orbit vs. Polar Orbit
Continuous views of coverage area of 

Earth’s Surface (24 hours per day).
Day and night views of most locations on 

Earth’s surface (e.g., 2am and 2pm local time).

Spatial Resolution:  ≥ 1 km

Temporal Resolution:  ≤ 1 hour 

Spatial Resolution:  ≤ 1 km

Temporal Resolution:  ≥  day/night 
(Landsat 16 days)
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The Geostationary Operational Environmental Satellite 
(GOES)

Two operational 
GOES satellites 
provide coverage of 
N. and S. America.
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Example of Land Surface Temperature (LST) Product

For CONUS Region:
• 2 km spatial resolution
• 1 hr temporal resolution
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Need for High Frequency of Observations (Temporal 
Resolution) 

Greater temporal resolution allows 
greater frequency of observation and 
measurement of:

1) high and low temperatures, and

2) the diurnal temperature range and 
associated duration of 
temperatures.  

“Of greater significance were
the very high temperatures that 
persisted day and night”

Karl TR, Knight RW. The 1995 Chicago heat wave: How likely 
is a recurrence. B Am Meteorol Soc. 1997;78(6):1107–1119.
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Diurnal temperature observations 
at standard climatological 
network locations are relatively 
few, even in major metropolitan 
regions.

https://gis.ncdc.noaa.gov/maps/ncei/cdo/hourly?layers=001

Diurnal Temperature Stations: Atlanta Region

Need for High Frequency of Observations (Temporal 
Resolution) 



NASA’s Applied Remote Sensing Training Program 7

Atlanta Regional Land Cover Observations and Land Surface 
Temperature 

Visible Infrared Imaging 
Radiometer Suite (VIIRS) Land 

Surface Type Product 

GOES-16 Advanced Baseline 
Imager Land Surface Temperature: 

16 Aug 2019 

1601 UTC (1101 local standard time)
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Land Cover Observations of Diurnal Land Surface 
Temperature 

Land Surface Type  

A
B

D

C

Land Surface Temperature: 
16-17 August 2019  
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Land Cover Observations of Diurnal Air and Land Surface 
Temperature

B

A
Land Surface Type  

A
B

D

C
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How to Obtain the GOES Land Surface Temperature (LST) 
Product

NOAA’s Archive Information 
Request System (AIRS)

https://www.ncdc.noaa.gov/airs-
web/search

https://www.ncdc.noaa.gov/airs-web/search
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How to Obtain the GOES LST Product

NOAA’s Weather and 
Climate Toolkit

https://www.ncdc.noaa.gov/wct/

https://www.ncdc.noaa.gov/wct/
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How to Obtain the GOES LST Product

NOAA’s Weather and 
Climate Toolkit

Data are: 
• Retrieved
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How to Obtain the GOES LST Product

NOAA’s Weather and 
Climate Toolkit

Data are: 
• Retrieved
• Viewed
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How to Obtain the GOES LST Product

NOAA’s Weather and 
Climate Toolkit

Data are: 
• Retrieved
• Viewed
• Custom Processed
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How to Obtain the GOES LST Product

CSV 
Format
(single 

location) 

NOAA’s Weather and 
Climate Toolkit

Data are: 
• Retrieved
• Viewed
• Custom Processed
• Exported in Several 

Formats
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How to Obtain the GOES LST Product

NOAA’s Weather and 
Climate Toolkit

Data are: 
• Retrieved
• Viewed
• Custom Processed
• Exported in Several 

Formats
GeoTIFF
Format
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Thank You! 


